The reorganization of an amorphous ball of cells during embryogenesis into distinct germ layers with unique developmental potentials results in the formation of the gut and other internal organs. This process is called gastrulation, from the Greek word 'gaster', or belly. In 1872, Haeckel defined a gastrula as a hollow diploblastic embryonic stage common to all metazoans, wherein the inner layer, the endoderm, delimits a gastric cavity connected to the exterior by an opening interpreted to be the mouth [ During gastrulation of the nematode worm Caenorhabditis elegans, individual cells ingress into a solid ball of cells. Gastrulation in a basal nematode, in contrast, has now been found to occur by invagination into a blastocoel, revealing an unanticipated embryological affinity between nematodes and all other triploblastic metazoans.
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Several lines of evidence, however, suggest that this is not the case. Acrobeloides nanus, a soil nematode that is related to C. elegans, but the development of which is five times slower, is highly regulative. The early blastomeres of this animal are multipotent, in that the loss of somatic blastomeres can be compensated for by the regulative change in the fate of a more posterior blastomere [7] . And the distantly related marine nematode Enoplus brevis, unlike C. elegans, shows a highly indeterminate lineage [8] . Despite these dramatic differences in developmental strategies, however, gastrulation in A. nanus and E. brevis is similar to that in C. elegans, suggesting that this unusual mode of gastrulation is not a consequence of a determinate, mosaic developmental program per se.
Other studies in C. elegans provide hints that the peculiar form of gastrulation seen in the nematodes may have derived from a more normal, conserved mechanism. The mechanism that specifies the endoderm seems to be evolutionarily conserved across the triplobasts, including nematodes [9] . Further, in C. elegans, as in other animals in which gastrulation occurs via invagination -Drosophila and Xenopus, for example -the ingressing cells undergo cellautonomous apical constriction [10] . Thus, the cell shape changes associated with internalization may be dictated by an evolutionarily conserved program.
Schierenberg [2] has now reported the remarkable discovery that the fresh water nematode Tobrilus diversipapillatus shows a mode of gastrulation that is utterly different from that in all other known nematodes, and that looks to all intents and purpose like gastrulation in virtually all other triplobasts. In T. diversipapillatus, early divisions are symmetric, and a distinct blastocoel is detectable as early as the 16 cell stage ( Figure 1A) . By the 64 cell stage, cells from the future anterior pole start to invaginate, and by 128 cells, a third layer begins to appear between the surrounding ectoderm and the inner cell mass.
Embryonic development in T. diversipapillatus thus resembles that seen across metazoa: invagination of a sheet of cells within a hollow ball surrounding a large blastocoel. This surprising finding means that gastrulation is not so radically different among phyla as was previously thought: there is likely a single conserved mechanism in all phyla -now including even nematodes -that is subject to phenomenal variation over relatively short phylogenetic differences.
Molecular phylogeny based on 18S ribosomal DNA sequences has placed the nematodes in the same clade as other protostomes, within the ecdysozoa [3] . But a definitive embryological basis for this classification had been lacking. The localization of the blastopore at the anterior end of the gastrulating embryo in T. diversipapillatus, resembling that in a classic protostome gastrula, cements the classification of nematodes as protostomes, based on one of the key defining characteristics: formation of a blastopore at the site of the future mouth, thereby resolving a long-standing conundrum on this issue.
In contrast to Haeckel's biogenetic law, the view espoused by Garstang in 1922 that ontogeny creates phylogeny is the prevalent view regarding the relationship between cladistics and development [11] . Given that T. diversipapillatus is the only nematode known to exhibit a classical gastrula stage reminiscent of more primitive organisms, Schierenberg [2] proposes that the family Triplonchida might occupy a position at the base of the nematode phylogenetic tree; T. diversipapillatus gastrulation might be considered as archetypical and what had been regarded as the phylotypic mode of nematode gastrulation as a derived state. Gastrulation in this creature appears to be a relic of the original mode used by the ancient nematodes.
A recent molecular phylogeny divides the nematodes into five major clades [12] . Members of clades I and III-V undergo asymmetric divisions and produce blastomeres with distinct fates [13] . Clade II, near the base of the phylum, includes two sister taxa, Enoplida and Triplonchida, of which T. diversipapillatus is a member. Members of this group are unique in that the early divisions are symmetric, resulting in blastomeres with indeterminate fate. But in Enoplus brevis, a member of the Enoplida group, the endoderm precursor is specified at the eight cell stage and gastrulation resembles that seen in C. elegans [8] . So a basal position for Triplonchida would be consistent with the apparent gradual progression from indeterminate to determinate development and specification of germ layer fates at an earlier stage of development as one goes from the base to the top of the nematode phylogenetic tree.
How might the prevalent mode of nematode gastrulationinvolution of single cells starting very early in development -have arisen during nematode evolution? And why was it fixed? Proper development requires the tight spatial and temporal coordination of sequential events. Changes in the relative timing of developmental processes (heterochrony) and position relative to the ancestral state (heterotopy) are attractive mechanisms by which to link the evolution of diversity in form with modifications in developmental strategies [11] . Traditionally, heterochrony has been associated with changes in size and shape of body plans [14] . But with the renewed interest in evolutionary developmental biology, the concept of heterochrony has been extended to include cellular, molecular and genetic events [15] [18, 19] . Concomitant with a heterochrony in cell fate specification, a delay in the lengthening of the cell cycle, required for the reorganization of the cytoskeleton of gastrulating cells, might also contribute to the distinct morphology of the T. diversipapillatus 'gastrula'.
Gastrulation was among the key innovations of metazoan evolution. It seems likely that, once it was invented, the basic mechanics were preserved while many unique properties were allocated to the various phyla of animals. The radically different appearance of gastrulation in C. elegans and other metazoans may have arisen from relatively modest changes in the location and timing of specification. Secondarily simplified animals like C. elegans have become exceedingly parsimonious with their cells: for example, the function of the kidney in C. elegans has been relegated to a single cell [20] . Similarly, it may be appropriate to regard the two endoderm cells that initiate gastrulation in this animal as an invaginating sheet, albeit a very small one. It is conceivable that the cellular mechanisms involved in mobilizing germ layer progenitors into the embryo interior may be virtually identical, whether this movement involves a large sheet of cells or only two cells. Though embryos appear very different on the surface, inwardly they may be closely similar.
